To contrast stimulus-sensitive generalized myoclonus with ensuing multifocal localized myoclonus in a patient with post-anoxic coma, we stressed the clinical as well as electroencephalographical differences between his initial generalized and subsequent focal myoclonus. While generalized myoclonus was presumably of extracortical origin and responsive to valproic acid, alternating Jacksonian seizures were definitely cortical and suppressed with phenytoin. These two different types of myoclonus should not be confused in post-anoxic coma.
INTRODUCTION
Stimulus-sensitive massive myoclonic status has been well known as an ominous sign for patients in postanoxic coma [1] [2] [3] [4] [5] . However, as Van Cott et al. 6 pointed out recently, other than generalized myoclonic jerks, seizures in post-anoxic comatose patients have not been well described. In the series of 40 patients reported by Wijdicks et al. 5 , focal or segmental myoclonus was reported to be absent. Further, Young et al. 4 also described only generalized myoclonus. The present case demonstrates the development of initial generalized myoclonic jerks into ensuing alternating Jacksonian seizures and illustrates the different pathophysiological backgrounds seen with generalized and focal myoclonus in post-anoxic coma.
CASE REPORT
A 73-year-old man was referred for our consultation because of generalized massive jerks. He had been institutionalized for incapacitating Parkinsonian disease half a year before the referral. In spite of a strong warning against eating solid food without being fragmented beforehand because of the imminent danger of suffocation, his wife gave a bun to the patient during her visit. As a result, he suffocated and remained pulseless and apneic for at least 15 minutes before resuscitation. Two hours after the anoxic injury, the patient began to show massive jerks in all four limbs in response to tactile as well as auditory stimulation including light touch, tracheal suctioning, and/or loud hand claps. The massive myoclonic jerks became more and more severe and were elicited successively even without any precipitating stimuli. As a result, 10 hours after the accident, flunitrazepam (7 mg in total) was initiated but without effect. We performed the first EEG recording 24 hours after the anoxic injury, using a portable telemetry instrument with partial placement of the international 10-20 system (Fp1, Fp2, F3, F4, C3, C4, P3, P4), which revealed a nearly flat recording with scattered movement artefacts produced by myoclonic movements (Fig. 1) . We replaced flunitrazepam with 600 mg valproate and 4 mg clonazepam, and the generalized myoclonic jerks disappeared swiftly and com- pletely. However, 3 days after resuscitation, alternating Jacksonian seizures became manifest. The seizures started alternately either from the left or right upper extremities, and then spread to other parts of the body. They occurred every 10-15 minutes, with or without precipitating stimuli and lasted for a few minutes. Different from generalized myoclonic jerks, only proprioceptive stimulation such as passive movement produced focal myoclonus in corresponding parts of the body. On occasions, the focal myoclonic jerks became continuous, turning into epilepsia partialis continua mainly localized in the upper extremities, which even lasted for a few hours. The second EEG, recorded 77 hours after the accident, showed some recovery of basic rhythms (alpha coma) (Fig. 2) and localized epileptiform discharge, which corresponded to clinical Jacksonian seizures (Fig. 3(a)-(c) ). These alternating Jacksonian seizures continued to occur until the blood concentration of newly initiated phenytoin exceeded 15 µg/ml. Thereafter, neither stimulus-sensitive generalized myoclonus nor alternating Jacksonian seizures recurred. The patient has never awakened after resuscitation and remains in a persistent vegetative state.
DISCUSSION
Generalized myoclonic jerks in post-anoxic coma share several characteristics [1] [2] [3] [4] [5] [6] . They are stimulussensitive, elicited by touch as well as sound. Burst suppression is most often observed in background EEG. Except for some exceptional cases 7 , the presence of myoclonic status in comatose patients indicates devastating neocortical damage and a very poor prognosis. Initial generalized myoclonus in the current case agreed well with the descriptions seen in previous reports. Controversy remains, however, regarding the pathophysiological nature of generalized myoclonic jerks in post-anoxic coma. While some authors have postulated that post-anoxic myoclonus is exclusively epileptic 2, 6 , others assert that at least some portion of the post-anoxic myoclonus has its origin in extracortical brain tissue. Brown et al. 8 divided post-anoxic myoclonus into two types: multifocal action myoclonus and generalized reflex myoclonus elicited by somesthetic and auditory stimulation. They further confirmed the origin of the former to be the cerebral cortex and that of the latter to be the causal brainstem. The case presented here supports the strict distinction between these two types of post-anoxic myoclonic jerks, as suggested by Brown et al. In our case, EEG readings showed almost total suppression when the generalized myoclonic jerks initially occurred. No apparent cortical activity, including epileptic discharge, was confirmed, even during the myoclonic jerks. In contrast, localized myoclonic jerks, which became manifest a few days after the initial generalized myoclonic jerks had subsided, exhibited clear-cut multifocal epileptiform discharge, which corresponded precisely to clinical Jacksonian seizures. The background activity in this stage demonstrated an alpha coma, which presumably indicated some recovery of cortical activity.
Although generalized myoclonus usually disappears within 1 or 2 days, vigorous twitching can erroneously suggest patient discomfort to family members or seriously hamper mechanical life support. While previous studies have suggested that generalized myoclonus was acutely resistant to treatment with antiepileptic drugs including phenytoin, phenobarbital, and various benzodiazepines 4, 6 , valproate was apparently effective in the current case. In contrast, alternating focal myoclonus was not suppressed with valproate but by phenytoin. The current case suggests that such different effects of antiepileptic drugs as a function of focal and generalized myoclonus should be considered before neuromuscular blockers are considered.
